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(57) ABSTRACT

A method of manufacturing a multilayer printed circuit board
of a built-1n electronic device provides a substrate having a
copper clad laminate and a first dielectric layer. The first
dielectric layer 1s laminated onto the copper clad laminate and
has a cavity for accommodating the electronic device. A
second dielectric layer 1s laminated onto the substrate and
clectronic device to produce a base circuit board with an
embedded electronic device. A build-up circuit layer 1is
formed on the base circuit board. The first and second dielec-
tric layers are made of a plastic matenal.

15 Claims, 9 Drawing Sheets
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METHOD OF MANUFACTURING A
MULTILAYER PRINTED CIRCUIT BOARD
WITH A BUILI-IN ELECTRONIC DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of manufacturing
a multilayer printed circuit board, and more particularly to a
method of manufacturing a multilayer printed circuit board
with a built-in electronic device.

2. Description of the Related Art

At present, speed and density are two major requirements
of the development of high technologies, and 1t 1s a primary
objective to satisty consumer requirements as well as lower-
ing the production cost. Thus, electronic and mobile commu-
nication products tend to be developed with a light, thin, short
and compact design and come with multi-functions, high
reliability and low price. These products are generally devel-
oped 1n generations of every three to five years. To comply
with this trend, passive components occupying the largest
area 1n a circuit design of electronic products are integrated.

As to a printed circuit board, the area occupied by the
clectronic devices has been the greatest limitation for minia-
turizing the products. With too many soldering points on the
printed circuit board, the reliability will be lowered, and the
manufacturing cost will be increased. For a better function, a
smaller volume and a lighter weight, related manufacturers
and designers try to create more spaces and enhance the
functions of modules within the area of the baseboard of the
printed circuit board. Obviously, imntegration and embedment
are 1mportant factors for the development trend of passive
clectronic devices.

To overcome the atorementioned 1ssues, R.O.C. Pat. No.
518616 disclosed a method of manufacturing a multilayer
printed circuit board with embedded passive components,
and this method integrates several film electronic devices into
a multilayer printed circuit board, and the key measure of the
method 1s the manufacturing capability of embedding thick
and thin film electronic devices 1nto the printed circuit board,
such that after the electronic device 1s integrated into the
multilayer printed circuit board while maintaining a good
clectric precision and minimizing the difference between the
original design values, the overall manufacturing process will
be more complicated.

The foregoing drawbacks are common, and thus manufac-
turers try to overcome the drawbacks by the following.
R.O.C. Pat. No. 1246383 disclosed another method of manu-
facturing a multilayer printed circuit board of embedded pas-
stve components, and this method comprises the steps of:
providing a conductive fo1l having at least one pair of metal
bumps, and coupling a passive component to the correspond-
ing metal bump; laminating an organic insulating layer onto a
core board; laminating the conductive foil onto the organic
insulating layer; and forming a circuit pattern on the conduc-
tive foil and coupling with the passive component. However,
when the conductive fo1l coupled with the passive component
1s laminated onto the organic mnsulating layer, the passive
component has a specific height, and there 1s a risk of dam-
aging the components or aifecting the product reliability,
since the organic msulating layer will press the components
directly during a thermal pressing process.

SUMMARY OF THE INVENTION

In view of the shortcomings of the prior art, the inventor of
the present mvention based on years of experience 1n the
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2

related industry to conduct extensive researches and experi-
ments, and finally developed a method of manufacturing a
multilayer printed circuit board with a built-in electronic
device 1n accordance with the present invention.

Therefore, 1t 1s a primary objective of the mvention to
overcome the shortcomings of the prior art by providing a
method of manufacturing a multilayer printed circuit board
with a built-1n electronic device, and the method can accom-
modate more electronic devices 1n the limited space of a
copper clad laminate to achieve the effects of enhancing the
function and reducing the volume and weight of the printed
circuit board, wherein the built-in electronic device 1s an
active component, a passive component or a light emitting
clement.

Another objective ol the present invention 1s to increase the
pressure resistance by a dielectric layer during a later build-up
process of circuits, so as to prevent the embedded electronic
devices from being damaged by pressing during the manu-

facturing process.

To achieve the foregoing objectives, the present invention
adopts a method comprising the steps of: providing a sub-
strate, wherein the substrate comprises a copper clad laminate
and a first dielectric layer; laminating the first dielectric layer
onto the copper clad laminate and pre-forming a cavity at a
position capable of accommodating an electronic device pre-
cisely; laminating a second dielectric layer on the first dielec-
tric layer and the electronic device to complete a base circuit
board with an embedded electronic device, wherein the first
and second dielectric layers are made of a plastic material;
and building up a circuit on the base circuit board and con-
ducting the electronic device with the build-up circuait.

To achieve the foregoing objectives, the present mvention
adopts another method comprising the steps of: providing a
substrate, wherein the substrate comprises a copper clad lami-
nate and a first dielectric layer; laminating the first dielectric
layer onto the copper clad laminate, wherein the copper clad
laminate has an electric circuit manufactured thereon by
lamination, exposure, development, and etching processes;
laminating the first dielectric layer onto the copper clad lami-
nate and pre-forming a cavity at a position capable of accom-
modating an electronic device precisely; laminating a second
dielectric layer on the first dielectric layer and the electronic
device to complete a base circuit board with an embedded
clectronic device, wherein the first and second dielectric lay-
ers are made of a plastic material; building up a circuit on the
base circuit board and conducting the electronic device with
the electric circuit of the copper clad laminate or the build-up
circuit.

To achieve the foregoing objectives, the present invention
adopts a further method comprising the steps of: providing a
substrate, wherein the substrate comprises a copper clad lami-
nate and a first dielectric layer; laminating the first dielectric
layer onto the copper clad laminate, wherein the copper clad
laminate has an electric circuit manufactured therecon by
lamination, exposure, development, and etching processes;
installing and conducting an electronic device at a specific
position on the electric circuit; laminating the first dielectric
layer onto the copper clad laminate, and pre-forming a cavity
for accommodating the electronic device; laminating a sec-
ond dielectric layer on the first dielectric layer and the elec-
tronic device to complete a base circuit board with embedded
electronic devices, wherein the first and second dielectric
layers are made of a plastic matenal; building up a circuit on
the base circuit board; and conducting the electronic device
with the electric circuit of the copper clad laminate or the
build-up circuait.
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To achieve the aforementioned objectives, the present
invention adopts another method comprising the steps of:
coating a protective plastic layer on the copper clad laminate,
and forming a window on the protective plastic layer for
accommodating an electronic device.

BRIEF DESCRIPTION OF THE DRAWINGS

To make 1t easier for our examiner to understand the
method of the present invention, preferred embodiments
together with related drawings are used for the detailed
description of the present invention as follows.

FIGS. 1a~1c¢ show a flow chart of the present invention;

FIGS. 2a~2e show a flow chart of a first preferred embodi-
ment of the present invention;

FIGS. 3a~3/ show a flow chart of a second preferred
embodiment of the present invention;

FIGS. 4a~4¢ show another flow chart of a second pretferred
embodiment of the present invention;

FIGS. 3a~5¢ show a further flow chart of a second pre-
terred embodiment of the present invention; and

FIGS. 6a~6d show a tflow chart of a third preferred embodi-

ment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

With reference to FIGS. 1a~1c¢ for a method of manufac-
turing a multilayer printed circuit board of a built-in elec-
tronic device 1 accordance with the present invention, the
manufacturing method comprises the steps of:

providing a substrate 1 as shown 1n FIG. 1a, wherein the

substrate 1 includes a copper clad laminate 10 and a first
dielectric layer 20;

installing an electronic device 30 on the copper clad lami-
nate 10;

laminating the first dielectric layer 20 onto the copper clad
laminate 10, and performing a cavity 21 at a position capable
of accommodating the electronic device 30 precisely,
wherein the first dielectric layer of this preferred embodiment
1s a sheet body (and the first dielectric layer can be made of
laminating single-layer or multilayer sheets);

laminating a second dielectric layer 40 onto the substrate 1
as shown 1n FIG. 15, wherein the second dielectric layer of
this preferred embodiment 1s a sheet body (and the second
dielectric layer can be made of laminating single-layer or
multilayer sheets), so as to complete a base circuit board 100
with an embedded electronic device;

performing a build-up process for the build-up circuit layer
200 on an external layer (upper/lower layer) of the base circuit
board 100 as shown 1n FI1G. 1¢, and conducting the electronic
device 30 with the base circuit board 100 or the electronic
device 30 with the build-up circuit layer 200 to complete a
multilayer printed circuit board with an embedded electronic
device.

In the method of manufacturing a multilayer printed circuit
board with a built-1n electronic device, the copper clad lami-
nate 10 1s a copper fo1l layer, or the copper clad laminate 10 1s
formed by coating polyimide (PI) or prepreg (PP) onto a
copper foil layer, or the copper clad laminate 10 1s formed by
coating a copper o1l layer onto a metal board (such as a
copper board or an aluminum board).

Wherein, the copper clad laminate 10 includes an electric
circuit manufactured onto the copper foil layer by lamination,
exposure, development and etching processes.

Wherein, the electronic device 30 can be an active elec-
tronic device or a passive electronic device (such as a resistor,
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4

a capacitor, an inductor and a chip) or a light emitting element
(such as a light emitting diode).

Wherein, the first and second dielectric layers 20, 40 are
made of a plastic material, such as a combination of prepregs,
a dielectric film and a prepreg, or dielectric films with high
resin content, so that the plastic maternial of the first and
second dielectric layers 20, 40 can be filled and stuffed into a
gap between the electronic device 30 and the cavity 21 to
enhance the fixing strength of the electronic device 30. Mean-
while, the pressure resistance can be increased during the
process of building up the build-up circuit layer 200 to pre-
vent the built-in electronic device 30 from being damaged in
the manufacturing process.

With reference to FIGS. 2a~2d for a tlow chart of a method
of manufacturing a multilayer printed circuit board with a
built-in electronic device 1n accordance with a first preferred
embodiment of the present invention, the manufacturing
method comprises the steps of:

providing a substrate 1, wherein the substrate 1 includes a
copper clad laminate 10 and a first dielectric layer 20;

forming an electric circuit 11 on the copper clad laminate
10 by lamination, exposure, development and etching pro-
cesses as shown in FI1G. 2q, (wherein the copper clad laminate
of this preferred embodiment coats polyimide (PI) or prepeg
(PP) onto the copper foil layer;

laminating a protective plastic layer 50 on the copper clad
laminate 10 (wherein the protective plastic layer of this pre-
terred embodiment can be a film type or a liquid type resin
such as an adhesive glue;

forming at least one window 31 at a specific position by a
manufacturing technique such as a laser manufacturing after
the protective plastic layer 50 1s cured, such that the electric
circuit 11 1s exposed from the window 51;

installing the electronic device 30 into the cavity 21, and
conducting the electronic device 30 (which can be an active or
passive electronic device such as a resistor, a capacitor, an
inductor and a chip) with the electric circuit 11 as shown 1n
FIG. 2b;

laminating a first dielectric layer 20 onto the protective
plastic layer 50, wherein the first dielectric layer 20 has a
cavity 21 corresponding to the electronic device 30 and pen-
etrated through the first dielectric layer 20 for sheathing the
clectronic device 30 to the cavity 21;

laminating a second dielectric layer 40 onto the substrate 1
to produce a base circuit board 100 with an embedded elec-
tronic device;

performing a build-up process to the external layer to form
a build-up circuit layer 200 after the base circuit board 100 1s
produced as shown 1n FIG. 2¢;

Wherein, the build-up circuit layer 200 can be laminated
onto the second dielectric layer 40 aiter the electric circuit 1s
formed, so that the through hole 201 can be drilled mechani-
cally and provided for performing a chemical electrodeposit
copper of the through hole 201 and electroplating the cavity
21 to produce a multilayer printed circuit board with an
embedded electronic device;

Alternatively, the build-up circuit layer 200 can be a copper
fo1l layer as shown 1n FIG. 24 and the second dielectric layer
40 at the top of the electronic device 30 can be removed by
laser to form a micro via 202 and a chemical electrodeposit
copper and an electroplating process are performed 1n the
micro via 202 to conduct the electronic device 30 with the
build-up circuit layer 200 (and the base circuit board 100 in
this preferred embodiment 1s symmetrically 1nstalled), such
that a through hole 201 can be drilled mechanically to per-
form the chemical electrodeposit copper and electroplating
process of the through hole 201 to electrically conduct the
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basic circuit board 100 and the built-up circuit layer 200 and
to produce another type of multilayer printed circuit board
with an embedded electronic device.

In the foregoing preferred embodiment, a conditioning
process takes place to increase the adhesive force belfore the
protective plastic layer 50 1s coated onto a surface of the
copper clad laminate 10.

Wherein, a conductive paste 12 1s coated at the conducting,
position on the electric circuit 11 with the electronic device 30
before the electronic device 30 1s 1nstalled to the window 51,
such that good binding force and conductivity between the
clectronic device 30 and the electric circuit 11 can be
achieved.

Wherein, the first and second dielectric layers 20, 40 can be
formed by laminating a single layer or a plurality of layers.

Wherein, the first and second dielectric layers 20, 40 with
a plastic property are made of a combination of prepregs, a
dielectric film and a prepreg, and dielectric films with high
resin content, so that the first and second dielectric layers 20,
40 with a plastic property can be filled and stuffed into a gap
between the electronic devices 30 to increase the fixing
strength of the electronic device 30. Similarly, the pressure
resistance can be increased to prevent the embedded elec-
tronic device 30 from being damaged by the thermal pressing,
during the manufacturing process when the build-up circuit
layer 200 1s added to the second dielectric layer 40.

Wherein, the electronic device can be a light emitting ele-
ment 30a (or a light emitting diode) as shown 1n FIG. 2e, but
the manufacturing methods for the active and passive com-
ponents are different. When the build-up circuit layer 200 1s
added to the second dielectric layer 40, the build-up circuit
layer 200 comes with an opening 203 formed at a position
opposite to the light emitting element 30a for exposing the
light emitting element 30a without being covered.

Wherein, the second dielectric layer 40 1s attached onto the
light emitting element 30a to prevent the first dielectric layer
20 from being overtlowed when the build-up circuit layer 200
1s added and laminated.

Wherein, the light emitting element 30a and the electric
circuit 11 are adhered by a conductive paste 12 (or fixed by a
solder) to define an electric conduction.

With reference to FIGS. 3a~3/1or a flow chart of a method
of manufacturing a multilayer printed circuit board with a
built-in electronic device 1 accordance with a second pre-
terred embodiment of the present invention, the manufactur-
ing method comprises the steps of:

providing a substrate 1, wherein the substrate 1 includes a
copper clad laminate 10 and a first dielectric layer 20;

forming an a copper o1l layer onto a metal board (such as
a copper board or an aluminum board metal board) of the
copper clad laminate 10 as shown in FIG. 3a, (wherein the
copper clad laminate of this preferred embodiment coats
polyimide (PI) or prepeg (PP) onto the copper foil layer);

coating a protective plastic layer 50 (which 1s made of a
film type or a liquid type resin such as an adhesive glue this
preferred embodiment) onto the copper clad laminate 10;

coating an adhesive agent 16 (which 1s a red glue 1n this
preferred embodiment) at a specific position on the protective
plastic layer 50 as shown 1n FIG. 35, wherein the electronic
device 30 can be an active electronic device or a passive
clectronic device (such as a resistor, a capacitor, an inductor
and a chip) or a light emitting element (such as a light emitting
diode) installed on the adhesive agent 16, such that the adhe-
stve agent 16 can be used for fixing the electronic device 30
onto the protective plastic layer 50 of the copper clad laminate
10 securely;
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laminating a first dielectric layer 20 onto the protective
plastic layer 50, and forming a cavity 21 penetrated through
the first dielectric layer 20 and corresponding to the electronic
device 30 and provided for sheathing on the electronic device
30, wherein the first dielectric layer 20 can be formed by
laminating a single or a plurality of layers as shown in FIG.
3c;

laminating a second dielectric layer 40 onto the substrate 1
to produce a base circuit board 100 with an embedded elec-
tronic device;

laminating a second copper clad laminate 10a onto the
second dielectric layer 40, wherein the second copper clad
laminate has the same structure as the first copper clad lami-
nate in this preferred embodiment), and the second copper
clad laminate has a side of the copper foil layer aligned with
and attached onto the second dielectric layer);

performing a lamination process to the base circuit board
100 and the second copper clad laminate 10a;

removing the portion of metal boards of the base circuit
board 100 and the second copper clad laminate 10a after the
lamination process takes place as shown in FIG. 3d;

using a manuiacturing technique (such as a laser manufac-
turing) to form micro vias 41 on the second dielectric layer 40
and the protective plastic layer 530 and at positions opposite to
the electronic device 30 for exposing an electrode terminal 31
of the electronic device 30;

performing a chemaical electrodeposit copper and an elec-
troplating process to the micro vias 41 of the copper foil
layers of the copper clad laminate 10 and the second copper
clad laminate 10q, to manufacture the electric circuit and
define an electric conduction of the electronic device 30 with
the electric circuits of the first copper clad laminate 10 and the
second copper clad laminate 10q; and

laminating a build-up circuit layer 200 onto the base circuit
board 100, forming a blind hole 202 on the build-up circuit
layer 200, and performing a chemical electrodeposit copper
and an electroplating process as shown 1n FIG. 3e, such that
the first copper clad laminate 10 and the second copper clad
laminate 10aq and an electric circuit of the build-up circuit
layer 200 are conducted, and then a through hole 201 1s drilled
mechanically, and a chemical electrodeposit copper and an
clectroplating of the through hole 201 are performed to elec-
trically conduct the basic circuit board 100 and the built-up
circuit layer 200 and to produce a multilayer printed circuit
board with an embedded electronic device,

In the foregoing preferred embodiment, a conditioning
process takes place to increase the adhesive force of the
surfaces before the first copper clad laminate 10 and the
second copper clad laminate 10a are coated with the protec-
tive plastic layer 50.

Wherein, after the protective plastic layer 50 1s cured, a
fixing hole 14 1s formed and penetrated through the protective
plastic layer 50, and the second copper clad laminate 10a
includes a fixing hole 14a formed at a position opposite to the
fixing hole 14 of the copper clad laminate 10, and the fixing
holes 14, 14a are passed and fixed by a fixing element 15
(which 1s a rivet 1n this preterred embodiment), and the fixing
clement 15 can be removed together while the metal boards of
the first copper clad laminate 10 and the second copper clad
laminate 10q are removed.

Wherein, the first and second dielectric layers 20, 40 are
made of a plastic material, such as a combination of prepregs,
a dielectric film and a prepreg, or dielectric films with high
resin content, so that the plastic material of the first and
second dielectric layers 20, 40 can be filled and stuffed into a
gap between the electronic device 30 to enhance the fixing
strength of the electronic device 30. Meanwhile, the pressure
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resistance can be increased during the process of building up
the build-up circuit layer 200 to prevent the built-in electronic
device 30 from being damaged in the manufacturing process.

Wherein, the electronic device can be a light emitting ele-
ment 30a (or a light emitting diode) as shown 1n FIG. 37, but
the manufacturing methods for the active and passive com-
ponents are different. When the build-up circuit layer 200 1s
added to the second dielectric layer 40, the build-up circuit
layer 200 comes with an opening 203 formed at a position
opposite to the light emitting element 30a for exposing the
light emitting element 30a without being covered.

With reference to FIGS. 4a~4c¢ for a second tlow chart of a
method of manufacturing a multilayer printed circuit board
with a built-1n electronic device 1n accordance with a second
preferred embodiment of the present invention, the major
difference resides on that a substrate 1 having a copper clad
laminate 10 and a first dielectric layer 20 1s provided.

In FI1G. 4a, the copper clad laminate 10 has a copper foil
layer attached onto a metal board (such as a copper board or
an aluminum board).

A protective plastic layer 50 1s laminated on the copper
clad laminate 10 (wherein the protective plastic layer of this
preferred embodiment can be a film type or a liquid type resin
such as an adhesive glue).

At least one window 51 1s formed at a specific position by
a manufacturing technique such as a laser manufacturing after
the protective plastic layer 50 1s cured, such that the electric
circuit 11 1s exposed from the window 51.

A protective plastic layer 50 1s coated onto the copper clad
laminate 10, and after the protective plastic layer 50 1s cured,
at least one window 51 1s formed at a specific position by a
manufacturing technique (such as a laser manufacturing pro-
cess) for exposing a specific position of the electric circuit 11,
and then a metal terminal of the electronic device 30 is
installed into the window 51 to conduct the electronic device
30 with the electric circuit 11.

In FIG. 45, a first dielectric layer 20 1s laminated onto the
protective plastic layer 50, and the first dielectric layer 20 has
a cavity 21 penetrated through the first dielectric layer 20 and
corresponding to the electronic device 30, such that the cavity
21 can be sheathed on the electronic device 30. A second
dielectric layer 40 1s laminated onto the substrate 1 to produce
a base circuit board 100 with an embedded electronic device.

A second copper clad laminate 10a (which has the same
structure of the first copper clad laminate in this preferred
embodiment, and the second copper clad laminate has a side
of the copper foil layer facing and being attached onto the
second dielectric layer) onto the second dielectric layer 40.

The base circuit board 100 and the second copper clad
laminate 10q are laminated.

In FIG. 4¢, the metal boards of the base circuit board 100
and second copper clad laminate 10q are removed, after the
lamination process takes place.

A build-up circuit layer 200 1s added to copper foil layers of
the first copper clad laminate 10 and the second copper clad
laminate 10a, and a micro via 202 1s formed separately on the
second copper clad laminate 10a and the build-up circuit
layer 200, and a chemical electrodeposit copper and an elec-
troplating process are performed, such that the electric cir-
cuits of the second copper clad laminate 104 and the build-up
circuit layer 200 are conducted.

A through hole 201 1s drilled mechanically, and a chemical
clectrodeposit copper and an electroplating of the through
hole 201 are performed to electrically conduct the basic cir-
cuit board 100 and the built-up circuit layer 200 and to pro-
duce a multilayer printed circuit board with an embedded
clectronic device.

10

15

20

25

30

35

40

45

50

55

60

65

8

Wherein, the second dielectric layer 40 1s attached onto the
light emitting element 30a for preventing the overtlow of the
first dielectric layer 20 when the build-up circuit layer 200 1s
added.

Wherein, the electronic device 30 and the electric circuit 11
are adhered by a conductive paste 12 (or fixed by a solder) to
define an electric conduction.

With reference to FIGS. 5a~3c¢ for a chart of a method of
manufacturing a multilayer printed circuit board with a buailt-
in electronic device i accordance with a third preferred
embodiment of the present invention, the major difference
resides on that a substrate 1 having a copper clad laminate 10
and a first dielectric layer 20 1s provided.

In FIG. 5a, the copper clad laminate 10 has a copper foil
layer attached onto a metal board (which 1s a copper board or
an aluminum board).

A protective plastic layer 50 1s laminated on the copper
clad laminate 10 (wherein the protective plastic layer of this
preferred embodiment can be a film type or a liquid type resin
such as an adhesive glue).

At least one window 51 1s formed at a specific position by
a manufacturing technique such as a laser manufacturing after
the protective plastic layer 50 1s cured, such that the electric
circuit 11 1s exposed from the window 51.

A protective plastic layer 50 1s coated onto the copper clad
laminate 10, and after the protective plastic layer 50 1s cured,
at least one window 31 1s formed at a specific position by a
manufacturing technique (such as a laser manufacturing pro-
cess) for exposing a specific position of the electric circuit 11,
and then a metal terminal of the electronic device 30 1s
installed into the window 51 to conduct the electronic device
30 with the electric circuit 11.

In FI1G. 554, a first dielectric layer 20 1s laminated onto the
protective plastic layer 50, and the first dielectric layer 20 has
a cavity 21 penetrated through the first dielectric layer 20 and
corresponding to the light emitting element 30a, such that the
cavity 21 can be sheathed on the light emitting element 30aq.
A second dielectric layer 40 1s laminated onto the substrate 1
to produce a base circuit board 100 with an embedded elec-
tronic device.

A second copper clad laminate 10a (which has the same
structure of the first copper clad laminate in this preferred
embodiment, and the second copper clad laminate has a side
of the copper foil layer facing and being attached onto the

second dielectric layer) onto the second dielectric layer 40.

The base circuit board 100 and the second copper clad
laminate 10a are laminated.

In FIG. 5, after the lamination process takes place, the
metal boards of the base circuit board 100 and the second
copper clad laminate 10a are removed. A build-up circuit
layer 200 1s added to copper 101l layers of the first copper clad
laminate 10 and the second copper clad laminate 104, and a
through hole 201 1s formed, and a chemical electrodeposit
copper and an electroplating process are performed to pro-
duce a multilayer printed circuit board with an embedded
light emitting element.

Similarly, when the build-up circuit layer 200 1s formed on
the second dielectric layer 40, the build-up circuit layer 200
comes with an opening 203 formed at a position opposite to
the light emitting element 30q for exposing the light emitting
clement 30aq without being covered.

Wherein, the second dielectric layer 40 1s attached onto the
light emitting element 30a for preventing the overtlow of the
first dielectric layer 20 when the build-up circuit layer 200 1s

added.
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Wherein, the light emitting element 30a and the electric
circuit 11 are adhered by a conductive paste 12 (or fixed by a
solder) to define an electric conduction.

With reference to FIGS. 6a~6d for a flow chart of a method
of manufacturing a multilayer printed circuit board with a
built-in electronic device 1n accordance with a third preferred
embodiment of the present invention, the manufacturing
method comprises the steps of:

providing a substrate 1, wherein the substrate 1 includes a
copper clad laminate 10 and a first dielectric layer 20;

forming an electric circuit 11 on the copper clad laminate
10 by lamination, exposure, development and etching pro-
cesses as shownin FIG. 6a, (wherein the copper clad laminate
of this preferred embodiment coats polyimide (PI) or prepeg
(PP) onto the copper foil layer;

coating a protective plastic layer 50 onto the copper clad
laminate 10 (wherein the protective plastic layer of this pre-
terred embodiment can be made of a film type or a liquid type
resin such as an adhesive glue), and coating an adhesive agent
16 (which 1s a red glue 1n this preferred embodiment) at a
specific position after the protective plastic layer 50 1s cured,
wherein the electronic device 30 can be an active electronic
device or a passive electronic device (such as a resistor, a
capacitor, an inductor and a chip) or a light emitting element
(such as a light emitting diode) installed on the adhesive agent
16, such that the adhesive agent 16 can be used for fixing the
clectronic device 30 onto the protective plastic layer 50 of the
copper clad laminate 10 securely;

laminating a first dielectric layer 20 on the protective plas-
tic layer 50, and forming a cavity 21 penetrated through the
first dielectric layer 20 and corresponding to the electronic
device 30, such that the cavity 21 can be sheathed on the
electronic device 30 as shown in FIG. 65, wherein the first
dielectric layer 20 can be formed by laminating a plurality of
layers;

laminating a second dielectric layer 40 on the substrate 1 to
produce a base circuit board 100 with an embedded electronic
device as shown in FIG. 6¢, wherein the second dielectric
layer 40 can be made of laminating a plurality of layers;

laminating a build-up circuit layer 200 (which 1s a copper
fo1l layer in this preferred embodiment) onto the second
dielectric layer 40 after the base circuit board 100 1s pro-
duced, and then using laser to remove the second dielectric
layer 40 at the top of the electronic device 30 to form a micro
via 202 and performing a chemical electrodeposit copper and
an electroplating process to the micro via 202 to conduct the
clectronic device 30 with the build-up circuit layer 200 as
shown 1n FIG. 6d; and

drilling a through hole 201 mechanically, and performing
the chemical electrodeposit copper and electroplating process
of the through hole 201 to electrically conduct the basic
circuit board 100 and the bwlt-up circuit layer 200 and to
produce a multilayer printed circuit board with an embedded
electronic device;

In the foregoing preferred embodiment, a conditioning
process takes place to increase the adhesive force belfore the
protective plastic layer 50 1s coated onto a surface of the
copper clad laminate 10.

Wherein, the first and second dielectric layers 20, 40 are
made of a plastic material, such as a combination of prepregs,
a dielectric film and a prepreg, or dielectric films with high
resin content, so that the plastic maternial of the first and
second dielectric layers 20, 40 can be filled and stuffed into a
gap between the electronic device 30 and the cavity 21 to
enhance the fixing strength of the electronic device 30. Mean-
while, the pressure resistance can be increased during the
process of building up the build-up circuit layer onto the

10

15

20

25

30

35

40

45

50

55

60

65

10

second dielectric layer 40 to prevent the built-in electronic
device 30 from being damaged in the manufacturing process.

Obviously, the present invention can improve over the prior
art and comply with the patent application requirements, and
thus the invention 1s duly filed for patent application. While
the mvention has been described by device of specific
embodiments, numerous modifications and variations could
be made thereto by those generally skilled in the art without
departing from the scope and spirit of the invention set forth
in the claims.

What 1s claimed 1s:

1. A method of manufacturing a multilayer printed circuit
board of a built-in electronic device, comprising the steps of;

providing a substrate, and the substrate including a copper

clad laminate with a metal board and a copper foil layer
coated onto the metal board;

laminating a first dielectric layer with a plastic property

onto the copper clad laminate, and the first dielectric
layer formed by laminating a plurality of layers, and
having a cavity penetrated through the first dielectric
layer;

installing the electronic device into the cavity and laminat-

ing a second dielectric layer with a plastic property onto
the substrate and the electronic device to produce a base
circuit board; and

forming an electric circuit on the base circuit board;

wherein the second dielectric layer sequentially comprises

a second copper clad laminate laminated thereon and
having a metal board and a copper foil layer, and the
copper foi1l layer 1s coated on the metal board, and after
the copper clad laminate and the second copper clad
laminate are attached closely by a lamination process,
the metal boards are removed.

2. The method of manufacturing a multilayer printed cir-
cuit board of a built-in electronic device according to 1n claim
1, wherein after the metal boards are removed, an electric
circuit layer 1s formed on the copper foil layer.

3. The method of manufacturing a multilayer printed cir-
cuit board of a built-in electronic device according to 1n claim
1, wherein before the copper clad laminate and the second
copper clad laminate are attached closely, a fixing hole 1s
formed and penetrated separately through corresponding
positions of the first copper clad laminate and the second
copper clad laminate, and a fixing element 1s passed through
the fixing holes for fixing the first and second copper clad
laminates.

4. The method of manufacturing a multilayer printed cir-
cuit board of a built-1n electronic device according to 1n claim
1, wherein the copper clad laminate 1s coated with a protective
plastic layer.

5. The method of manufacturing a multilayer printed cir-
cuit board of a built-in electronic device according to 1n claim
4, wherein the protective plastic layer 1s made of film type or
liquid type resin.

6. The method of manufacturing a multilayer printed cir-
cuit board of a built-in electronic device according to 1n claim
5, wherein the protective plastic layer 1s coated with an adhe-
stve agent at a contact position with the electronic device to
fix the electronic device onto the protective plastic layer
securely.

7. The method of manufacturing a multilayer printed cir-
cuit board of a built-1n electronic device according to 1n claim
1, wherein the adhesive agent 1s a non-conductive adhesive.

8. The method of manufacturing a multilayer printed cir-
cuit board of a built-in electronic device according to 1n claim
5, wherein the protective plastic layer or the second dielectric
layer has a micro via formed at a position opposite to the
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clectronic device and provided for exposing an electrode
terminal of the electronic device to manufacture the electric
circuit and perform a chemical electrodeposit copper and an
clectroplating process of the micro vias.

9. The method of manufacturing a multilayer printed cir-
cuit board of a built-1n electronic device according to 1n claim
1, further conducting the electronic devices by a solder or a
conductive paste.

10. The method of manufacturing a multilayer printed cir-
cuit board of a built-1n electronic device according to 1n claim
1., wherein the electronic device 1s an active electronic device
and a passive electronic device.

11. The method of manufacturing a multilayer printed cir-
cuit board of a built-in electronic device according to 1n claim
10, wherein the electronic device 1s a light emitting element or
a light emitting diode.

12. The method of manufacturing a multilayer printed cir-
cuit board of a built-1n electronic device according to 1n claim
11, wherein the build-up circuit layer has an opening formed
at a position opposite to the light emitting element when the
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build-up circuit layer 1s formed on the second dielectric layer,
such that the light emitting element 1s exposed without being
covered.

13. The method of manufacturing a multilayer printed cir-
cuit board of a built-1n electronic device according to 1n claim
1, wherein the build-up circuit layer includes a through hole
mechanically drilled through the build-up layer for perform-
ing a chemical electrodeposit copper of the through hole and
clectroplating the through hole to electrically conduct the
basic circuit board and the build-up circuit layer.

14. The method of manufacturing a multilayer printed cir-
cuit board of a built-1n electronic device according to 1n claim
1, wherein the metal board of the copper clad laminate 1s a
copper board or an aluminum board.

15. The method of manufacturing a multilayer printed cir-
cuit board of a built-in electronic device according to 1in claim
1, wherein the metal board of the second copper clad laminate
1s a copper board or an aluminum board.

x x * x x
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